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NUCLEATION AND SPINODAL DECOMPOSITION IN TERNARY-COMPONENT ALLOYS
WILL HARDESTY AND COLLEEN ACKERMANN
Introduction
Alloys are composite materials which are formed by mixing a number of pure metals together at a high temperature and then rapidly quenching or cooling the mixture to form a solid. During the process of quenching, the components undergo a phase seperation in which they begin to form patterns. 
Where the energy of the system is modelled by the Van der Waals free energy functional, 
Gibbs Simplex.
The gibbs simplex is defined as:
G represents the set of all possible states or average mass concentrations of the ternary alloy, this follows from the conservation of mass. The Gibbs simplex can be divided into regions corresponding to nucleation and spinodal decomposition, which are determined through linearisation analysis.
Given a state (ū,v,w), the stability of that particular state is given by computing the eigenvalues of J f (ū,v,w), where J f is the Jacobian of f (u) [4] . The state (ū,v,w) is in the nucleation region if J f has no positive eigenvalues otherwise it lies in the spinodal region [2] . These regions can be depicted graphically with the Gibbs Triangle, where each color represents a different region.
2.3. The nonlinearities. In our research we used two nonlinearities. A quadratic nonlinearity:
And a logarithmic nonlinearity:
The nonlinearities were chosen so that they were double well potentials and symmetric. Symmetric means that each componenet contributes to the nonlinearity in the same way making invesigations simpler.
Both of the nonlinearities have been investigated previously in both the one and two dimensional cases. However, most of the previous research was done with time 
Tracing the logarithmic nonlinearity.
3.3. Troubleshooting.
Conclusions and Future Work
We would like to successfully trace alpha back into the nucleation region from several branches at the same λ value and compare bubble formations. We hope to eventually find which bubble formations are possible at each value of λ for each nonlinearity. Our third partner James O'Beirne will be investigating a sixth degree polynomial nonlinearity and comparing the results with our investigations.
Eventually the research should be expanded to two and three dimensions to see if results vary significantly. Also more than three components will components will be used. Both of these extensions though requiring more computing power, will make the model considerably more reliable.
• higher dimensional domains
• more than 3 components
• different nonlinearities
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